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Introduction.
The transport properties of electrons in disordered metallic systems have revealed two new quantum effects. The first of these effects [1] is weak electron localization (WEL) which is due to the fact that the phase coherence of the electronic wave function is preserved over distances (D7:q,)1/2 (where D is the elastic diffusion constant and i, is a characteristic life time for inelastic and spin-flip scattering) which may greatly exceed the elastic mean-free path set by the atomic disorder : the independent scattering approximation then fails with the result that positive interference in the backward direction occurs which increases the resistivity (for a review see [2] ); the opposite behaviour, i.e. an increase of the conductivity, occurs [3] [4, 5] ; in fact there are two contributions to the EEI conductivity effect which result from the interaction between electrons with small momentum difference (diffusion channel) and large momentum difference (Cooper channel) respectively. This latter contribution becomes singular at the superconducting transition temperature Tc when the interactions are attractive; it then adds to. the other singular contribution (Aslamazov-Larkin contribution and Maki-Thompson contribution) which originates from the superconducting Cooper pair fluctuations (for a review see [6] ). Numerous experimental studies concern 2D thin films of different metals (noble metals, transition metals, semimetals) and they have confirmed the In T dependence predicted by the theory for both the WEL and EEI ef'ect [2] .
An important feature allowing discrimination between the two contributions is related to the sensitivity of these effects to a magnetic field The occurrence of an anomalous magnetoresistance (AMR) is due, in the case of WEL, to a modification of the phase of the wave function which changes the interference requirements [2] ; for the EEI effects it results from a violation of the time reversal symmetry in the Cooper channel [7] , while one expects no magnetoresistance from the diffusion channel as long as one can neglect the spin splitting of the conduction electrons [8] . The present work is precisely devoted to the study of this AMR for pure Pd and hydrogenated PdHx films for which the zero field behaviour [9, 10] [14] .
Thus the AMR contains four terms, but fortunately only two will be of importance in our case; previous studies [9] and the present work show that we are in the strong spin-orbit limit which means that the term 2 Y(H/H",) may be considered to be negligible : formula (1) These same films can be charged with hydrogen directly inside the cryostat by an electrochemical process described elsewhere [15] . The films are first charged to a maximum value Xm '" 1; given quantities of hydrogen are then released step by step under electrochemical control, until the pure starting Pd is recovered The sheet resistance Ro is slightly higher in the concentrated hydrides, but they continue to follow a Fuchs law with an increased value of po but no significant variation of a ; this indicates that the quality of the films is preserved after the hydrogenation procedure; further checks come from the sharpness of the superconducting TC, the observed finite width AT,, -0.1 K being most probably intrinsic. From the superconducting critical fields Hc2 we deduced the diffusion constants D (see Table I (Fig. 3) ; this last feature has its origin in the fact that the elastic mean free path which determines the diffusion constant D is mainly set by the thickness d (Fig. 4) These effects most probably have their origin in the field dependence of the interaction parameter gC(T, H) which has been considered by Alt'shuler et al. [7] and more recently by MacLean et al. [22] . The a result which has also been mentioned by other authors [2] , but it is interesting to note that in all cases we have B (experimental) B (theory) which means that it is not necessary to look for a further mechanism in order to explain the absolute value of -r-'(e-e); one can also remark that the measured Tin(e-e) is much shorter than the corresponding time calculated in a clean 2D conductor for which hT-I(e-e) 1t (kB T)2 at T = 10 K the calcuhI£ 1 (e-e) = g t (kB E T)2 [2] : at T = 10 K the calcuin o F lated value would be 10-8 s while the observed value is 2 x 10-11 s (for the 50 A sample); this discrepancy emphasizes the large enhancement factor of the electron-electron interactions due to atomic disorder.
For the electron-phonon term C : we must first discuss the dimensionality of our films with respect to phonon propagation because the electronphonon interaction can lead to a cubic term either in the clean (1 &#x3E; AT) three-dimensional (d &#x3E; 4) limit or in the dirty (1 AT) two-dimensional (d AT) limit; AT is the thermal phonon wavelength; because in our case we have I -d it is in principle possible to switch from one case to the other by simply changing the temperature. We calculate that A N 4 8 ,r( ) T where 0 is the Debye temperature; crude estimates with 0 -200 K then show that two-dimensionality is fulfilled at 1 K for all samples but not at 10 K for the thickest one. In this reasoning we neglect the coupling of the film with its substrate which reinforces the 3D character of the phonons. For all these reasons we compare the experimental values with both the 3D and 2D theory.
The value of Tin(e-ph) in 3D (clean limit) is given by [26] (WD is the Debye frequency).
Adapting formula (6) to the 2D clean limit, we obtain :
(cs is the phonon velocity). We must multiply this formula in the dirty limit by qT I where qT = 2 n/4. Taking I -d one obtains :
It is interesting to note that formulae (6) and (8) are very similar and that they are independent of the thickness and the mean free path. This is to be contrasted with T-'(e-e) which contains the sheet resistance Ro whose value depends explicitly on I and d. Indeed we observe (Table I) that the coefficient C varies less rapidly with the thickness than does B. This seems to exclude also the possibility that A itself depends on the mean free path Le. A -1 /l as may happen in very dirty superconductors [2] .
In 
